Figure 1 



Wnt^ingless Hedgehog/Son^hedgehog 
Frizzled Smoothene^ Patched 




Figure 2a 



Alignment of several firizzled family members 



1^ 



f 23/inouse 
f z4/mouse 
f 28/inouse 
f 25/h\iinan 
fzd9 /human 
fzl/rat 
f z2/rat 
f z/Dros 
f z2/Dros/ 



amino terminal domain 
MAVSWIVFDLWLLTVFLG- - -QIGGHS - - 

- -MAWPGTGPS - - -SRGAPGGVGLRLGLLLQFLLIiLKPTLGFGD- 

MEWGYIi LEVTSIiLAALAVLQRSSG-AAAASAK- - - 

MARPDP SAPPSIiL- -LLLLAQLVG-RAAAASK- - - 

- MAVAPLRGALLLWQLLAAGGAALE IGRFD PERGRG - - 



LFSCE 

-EEERRCD 

ELACQ 

APVCQ 

AAPCQ 

LEAPLLLGVRAQPAG QVSG-PGQQRPPPPQPQQGG- -QQYNGERG- -ISIPDHGYCQ 

MRARSAL PRSALPRLLLPLLLLPAAGP- -AQFHGEKG- -ISIPDHGFCQ 

ILPTIilQGVQRYDQS PLDASPYYRSGGGLMASSG- - -TELDG LPHHNRCE 

GLVLIiLTSCRADGPL HSADHGMGGMGMGGHGLD - ASPAPGYGVPAIPKDPNLRCE 



CRD 



fzS/mouse pitlrmcqdlpynttfmpnllnhydqqtaalamepfhpmvnldcsrdfrpflcalyapic 

fz4/inouse PIRIAMCQNLGYNVTKMPNLVGHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMC 

fzS/inouse EITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDIjKFFLCSMYTPIC 

f z 5 /human E ITVPMCRG IGYNLTHMPNQFNHDTQDEAGLEVHQFWPLVE I QCS PDLRFFLCTMYTPIC 

fzd9/human AVEIPMCRGIGYNLTRMPNLLGHTSQGEAAAELAEFAPLVQYGCHSHLRFFLCSLYAPMC 

fzl/rat PISIPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVC 

fz2-/rat PISIPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVC 

fz/Dros PITISICKNIPYNMTIMPNLIGHTKQEEAGLEVHQFAPLVKIGCSDDIiQIiFLCSLYVPVC 

f z2 /Dros / EITIPMCRGIGYNMTSFPNEMNHETQDSAGLEVHQFWPLVEIKCSPDLKFFLCSMYTPIC 



CRD 



f z 3 /mous e M - EYGRVTLPCRRIiCQRAYSECS KLMEMFG 

fz4/mouse TEKINIPIGPCGGMCLSVKRRCEPVLREFG 

f z 8 /mous e LEDYKKPLPPCRS VCERAKAGCAPLMRQYG 

f z5/human LPDYHKPLPPCRSVCERAKAGCSPLMRQYG 

fzd9 /human TDQVSTPIPACRPMCEQARLRCAPIMEQFN- 

f z 1/ra t T - VLEQALPPCRS LCERA- QGCEALMNKFG 

f z 2 / ra t T - VLEQAI PPCRS ICERARQGCEALMNKFG 

fz/Dros T-ILERPIPPCRSLCESA-RVCEKLMKTYN- 

f z2/Dros / LEDYHKPLPVCRSVCERARSGCAPIMQQYS 



-VPWPEDMECSRFPDCD-EPYPRLVDLN- - 
-FAWPDTLNCSKFPPQN-DHNHMCMEGP- - 

- FAW PDRMRCDRL PEQG - NPDTLCMD YN - R 

- FAV? PE RM S CDRLP VLGRDAEVLCMD YW - R 
-FGWPDSLiDCARLPTRN-DPHALCMEAPEN 
-FQWPDTLKCEKFPVHG- -AGELCVGQNTS 
-FQWPERLRCEHFPRHG- -AEQICVGQNHS 
-FWJPENLECSKFPVHG- -GEDLCVAENTT 
- FE WPERMACEHLPLHG - DPDNLCMEQPS Y 



f z3 /mouse LV6DPTE 

fz4/mouse ---GDEE VPLPHKTP- 

f z8/mouse TDLTTAAPSPPRRLPPPPPPGEQPPSGSGHSRPPGARPPHRGGSSRGSGDAAAAPPSRGG 

f z 5 /human SEATTAPPRP - - - FPAKP - - - TLP - -G PP G APAS - GG 

fzd9/human ATAGPAEPHK GLGM LP VAPRPARPPG 

fzl/rat DKGTPTPSL L PEFWTSNPQHG 

f z2/rat EDG- -TPAL L TTAPPSGLQPG 

fz/Dros SSA STAATPTRSVA 

fz2/Dros/ TEAGSGGSSG GSGG SGSGSGSGGKRKQGGSGSGGSGAGGSSGSTSTKPCR-GR 



Figure 2b 



amino terminal domain continued 

TMl _|. 

f253/mouse YSFLHVRDCSPPCPN iy[YFRREELSFARYFIGLISIICLSATLFTFLTFLIl5VTR 

f z4 /mouse - -LNCVLKCGYDAG LYSRSAKEFTDIWMAVWASLCFISTTFTVLTFLIDSSR 

fz8/mouse -KTGQIANCALPCHN PFFSQDERAFTVFWIGLWSVLCFVSTFATVSTFLIDMBR 

f z 5 /human - RTGQVPNCAVPCY Q PS FS ADERTFATFWI GLWS VLC F I STSTTVATFL IDMDT 

f zd9 /human - -RSCAPRCGPGVEV FWSRRDKDFALVWMAVWSALCFFSTAFTVLTFLLEPHR 

fzl/rat LGEK DCGAPCEPTKVYGLMYFGPEELRFSRTWIGIWSVLCCASTLFTVLTYLWMRR 

f z2 /rat LGER- - -DCAAPCEPARPDGSMFFSHHHTRFARLWILTWSVLCCASTFFTVTTSL^^QR 

fz/Dros VGGKDLHDCGAPCH AMFFPERERTVLRYWVGSWAAVCVASCLFTVLTFLIDSSR 

fz2/Dros/ QRIAGVPNCGIPCKG PFFSNDEKDFAGLWIALWSGLCFCSTLMTLTTFIIDTER 



TM2 



f z3/mouse 
f z4/mouse 
f z8/mouse 
f z5/human 
fzd9 /human 
fzl/rat 
f z2/rat 
fz/Dros 
f z2/Dros/ 



f z3/mouse 
f z4/mouse 
f z8/mouse 
f z5/human 
fzd9 /human 
fzl/rat 
f z2/rat 
fz/Dros 
f z2/Dros/ 



f z3/mouse 
f z4/mouse 
f z8/mouse 
f z5/human 
fzd9 /human 
fzl/rat 
fz2/rat 
fz/Dros 
f 22/Dros/ 



-1^ 



extracellular domain loop 1 



FRYPERPIIFYAVCYMMVSIjIFFIGFLLE-DRVACNASSP 

FS YPERPI I FLSMCYNI YS I AYI VRIiTVGRERI SCDF 

FKYPERPI I FLS AC YIiFVS VGYIiVRLVAGHEKVACSGGAPGAGGRGGAGGAAAAGAGAAG 

FRYPERPI I FLSACYLCVSLGFLVRLWGHASVACS 

FQYPERPIIFLSMCYNVYSLAFLIRAVAGAQSVACD 

FSYPERPIIFLSGCYTAVAVAYIAGFLLE-DRWCNDKFAE 

FRYPERPIIFLSGCYTMVSVAYIAGFVLQ-ERWCNERFSE 

FRYPERAIVFLAVCYLWGCAYVAGLGAG-DSVSCREPFPPPVK- - -LG 

FKYPERPIVFLSACYFMVAVGYLSRNFLQNEEIACDG 



TM3 



AQYKASTVTQGSHNK-ACTMLFMVLYFFTMAGSWWVILTITWFLA 

EE AAE PVL I QEGLKNTGC AI I FLLMYFFGMAS S I WV?VI LTLTWFL A 

RGASSPGARGEYEELGAVEQHVRYETTGPALCTVVFLLVYFFGMASSIWWILSLTWFliA 

^ EHNHIHYETTGPALCTIVFLLVYFFGMASSIWWVILSrjTWFLA 

QEAGALYVIQEGLENTGCTIiVFLLLYYFGMASSLWKWLTLTWFIiA 

DGARTVAQGTKKE-GCTILFMMLYFFSMASSIWWVILSLTWFLA 

DGYRTVGQGTKKE-GCTILFMMLYFFSMASSIWWVIIiSLTWFIiA 

RLQMMSTITQGHRQTTSCTVLFMALYFCCMAAFAWWSCLAFAWFLA 

LLLRESSTGPHSCTLVFLrLTYFFGMASSIWWVILTFTWFLA 



™^_^-> extracellular domaii^loop 2<-| 



AVPKWGSEAIEKKALLFHASAWGIPGTIiTIILLAMNKIEGDNISGVCFVGLYDVDALRYF 
AGLKWGHEAIEMHSSYFHIAAWAIPAVKTIVILIMRLVDADELTGLCYVGNQNLDALTGF 
AGMKWGNEAIAGYSQYFHLAAWLVPSVKSIAVLALSSVDGDPVAGICYVGNQSLDNLRGF 
AAMKWGNEAIAGYGQYFHLAAWLIPSVKSITALALSSVDGDPVAGICYVGNQNLNSIiRRF 
AGKKWGHEAIEAHGSYFHMAAWGLPALKTIVILTIiRKVAGDELTGLCYVASTDAAALTGF 
AGMKWGHEAIEANSQYFHIiAAWAVPAIKTITIIiALGQVDGDVLSGVCFVGLNNVDALRGF 
AGMKWGHAAIEANSQYFHLAAWAVPAVKTITILAMGQIDGDLLSGVCFVGLNRLDPLRGF 
AGLKWGHEAIENKSHIiFHLVAWAVPALQTISVIxALAKVEGDILSGVCFVGQLDTHSLGAF 
AGLKWGNEAITKHSQYFHLAAWLIPTVQSVAVLLLSAVDGDPILGICYVGNLNPDHLICrF 



Figure 2c 



TM5 



f z3/mouse 
f z4/mouse 
f zS/mouse 
f zS/htiman 
f zd9/hx3inan 
fzl/rat 
f22/rat 
f z/Dros 
f z2/Dros/ 



fz3 /mouse 
fz4 /mouse 
fz8/mouse 
f z5/human 
fzd9 /human 
fzl/rat 
f z2/rat 
f z/Dros 
f z2/Dros/ 



VliAPLCLYVWGVSLLLAGI ISLNRVRIEI PLEKE NQDKLVKFMIRIGVFS ILYL 

WAPLFTYLVIGTLFIAAGIiVALFKIRSNLQK-DG TKTDKLERLMVKIGVFSVLYT 

VLAPLVIYLFIGTMFLLAGFVSLFRIRSVIKQQGGP- - -TKTHKLEKLMIRLGLFTVLYT 

VLGPLVLYLLVGTLFLLAGFVSLFRIRSVIKQ-GG TKTDKLEKLMIRIGIFTLLYT 

VLVPLSGYLVLGSSFLLTGFVALFHIRKIMKT-GG TNTEKLEKLMVKIGVFSILX? 

VLAPLFVYIiFIGTSFLLAGFVSLFRIRTIMKH-DG TKTEKLEKLMVRIGVFSVL^T 

VLAPLFVYLFIGTSFLLAGFVSLFRIRTIMKH-DG TKTEPLERLMVRIGVFSVLYT 

LILPLCIYLSIGALFLLAGFISLFRIRTVMKT-DG KRTDKIiERLMLRIGFFSGLFI 

VliAPLFVYLVIGTTFLMAGFVSLFRIRSVIKQQGGVGAGVKADKLEKLMIRIGIFSVLYT 
** ::*: .:*::: 

TM6 1^ extracellular domain loop 3 

VPLLWIGCYFYEQAYRGIWETTWIQERCREYHIPCPYQVTQMS RPDLILFLM 

VPATCVIACYFYEISNWALFRYSADDS NMAVEML 

VPAAVWACLFYEQHNRPRWEATHNCPCLRDLQPDQARR PDYAVFML 

VPAS I WAC YLYSQHYRES WEAALTCACPGHDTGQPRAK PEYWVLML 

VPATCVI VCYVYERLNMDFVTRLPJ^TEQPCAAAAGPGGRRDCSLP GGS VPTVAVFML 

VPATIVIACYFYEQAFRDQWSRSWAQSCKSYAIPCPHLQGGGGVPPHPPMSPDFTVFMI 

VPATIVIACYFYEQAFREH^'/ERSWSQHCKSLAIPCPAHYT PRTSPDFTVYMI 

LPAVGLLGCLFYEYYNFDEWMIQVmRDICKPFSIPCPAARAPGS PEARPIFQIFMV 

VPATIVIGCYLYEAAYFEDWIKAIiACPCAQVK--GPGKK PLYSVLML 



TM7 



fz3/mouse KYLMALIVGIPSIF^/VGSKKTCFEWASFFHGRRKKEIVNESRQVLQEPDFAQSLLRDPNT 

fz4/mouse KIFMSLLVGITSGMWIWSAKTLHTWQKCS NRLVNSGKVK REKRG 

f z 8 /mous e KYFMCLWGITSGWrNmSGKTLSSWRAIiC TRCCWASKGAAVGAGAGGSG 

fz5/human KYFMCLWGITSGVTOWSGKTVESWRRFT SRCCCRPR RGHK- 

f zd9/hiiman KIFNSLWGITSGWrVWSSKTFQOTQSIiC YRKIAAGRARA KACRA 

fzl/rat KYLMTLIVGITSGFWIWSGKILNSWRKFY TRLTNSK QGETT 

fz2/rat KYLMTLIVGITSGFWIWSGKTLHSWRKFY TRLTNSR HGETT 

f z/Dros KYLCSMLVGVTSSWLYSSKTMVSWRNFV ERLQGKEPRT RAQAY 

fz2/Dros/ KYFMALAVGITSGWIWSGKTLESV7RRFW RRLLGAPDRTGANQALIKQR 



Figure 3 



Sequence alignment of a portion of the aminoteminal extracellular region of human 

Frizzled receptors 



-PPGA- 



-PASGG- 



VGQNTSDKGT- - - PSLLPEFWTSNPQHGGGGHRG- - - 

VGQNHSEDGA PALIiTTAPPPGLQPGAGGTPG - 

LVDIiNIiAG EPTEGAPV 

CMEGPGD EE 

CMDYNRSEATTAPPHPFPAKPTIiPG 

TFDPHTEF- LGPQKKTE 

VGQNTSDGSGG PGGG PT AY PTAP YLPDIjPFTALPPG - 
C^IDYNRTDLTTAAPSPPRRLPPPPP-GEQPPSGSGHGRPPGARPPHRGGGRGGGGGDAAAPPARGGGGGGKARPPGGGAAP---^ 

CMEAPENA-TAGPAEPHKGLGMLPV APHPARPPG DLGP 

NYLCMEAPNN GSDEPTRGSGLFPP- LFRPQRPHSAQ EHP 



-GFPGGAG ASERGKFSCPR 

- - -GPGGGGAPPRYATLSHPFHC 

---AVQRDYG rWC 

--VPLPHKTPI QP 

ECPAGGPFV CKC 

--QVQRDIG ---FWC 

- - -ASDGRGRPAF PFSC 



Figure 4 




Figure 5 



Effect of antibodies SNU 1076 Cells 




Figure 6 



Effect of antibodies on SNU 1076 cells 




Figure 8a 



HF21 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
HFZIO 



HFZX 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
HFZIO 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MF28 



1-^ amino terminal domain 

MAESEAPKKSRAAGGGASWELCAGALSAHLAEEGSGDAGGRRRPPVDPRRLiARQLLLLLW 
MAEEAAPSESRAAGR-IiSLELCAEALPGRREEVGHEDTASHRRPRADPRRWASGLLLIiLW 

MRPRSAIiPRLLLPLL 

MAMTWIVFSLWPLTV 

MAVSWIVFDLWIiliTV 

MAWRGAGPSVPGAPGGVGLSLGLIiLQ 

MAWPGT6PSSRGAPGGVGLRLGLLLQ 

MARPDPSAPPSLL- -LLL 

MEMFTFLLTCI^ ^'.^ 

MERSPFIiLACI ' 

MRDPGAAAPLSSIiGLCAIiVIiA 

MRGPGTAASHSPLGLCALVLA 

MEWGYLLEVTSLLAAIiAL 

MEWGYLLEVTSLLAAIiAV 

HAVAPL-RGALLLWQLLA 

MAVPPLLRGALLLWQLLA 

MQRPGPRLWLVLQ 



LLEAPLLLGVRAQAAGQGPGQGPGPGQQPPPPPQQQQSGQQYNGERGISVPDHGYCQPIS 

LLEAPLLLGVRAQAAGQVSG P6QQAPPPPQPQQSGQQYNGERGISIPDHGYCQPIS 

LLPA A GPAQFHGEKGISIPDHGFCQPIS 

FMGHI GGHSLFS CEPIT 

FLGQI GGHSLFS CEPIT 

LLLLLG PARGFGDEEE RRCDPIR 

FLLLLR PTLGFGDEEE RRCDPIR 

LAQLVG RAAAAS KAPV CQE I T 

FLPLL RGHSLFT CEPIT 

LLPLV RGHSLFT CEPIT 

LLGAL SAGAGAQPYHGEKGISVPDHGFCQPIS 

LLGAL PTDTRAQPYHGEKGISVPDHGFCQPIS 

LQRSSG AAAASAKELA CQEIT 

LQRSSG AAAASAKELA CQEIT 

AGGAAL E IGRFDPERGR GAAPCQAVE 

TGGAAL E IGRFDPERGR GPAPCQAME 

VMGSCA AISSMDMERP GDGKCQPIE 



IPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVCT-V 
I PLCTDMAYNQTIMPNLLGHTJTQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVCT - V 
IPLCTDIAYNQTIMPNLLGHTWQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCT-V 
LRMCQDLPYNTTFMPNLLNHYDQQTAALAMEPFHPMVNLDCSRDFRPFLCALYAPICM-E 
LRMCQDLPYNTTFMPNLLNHYTKX^TAALAMEPFHPMVNLDCSRDFRPFLCALYAPrCM-E 
I SMCQNLG YNVTKMPNLVGHELQTDAELQLTTFTPL I Q YGC S S QLQFFLCS VYVPMCTEK 
lAMCQNLGYNVTKMPNLVGHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMCTEK 
VPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLRFFLCTMYTPICLPD 
VPRCMKMAYNMTFFPNLMGHYDQSIAAVEMEHFLPLANLECSPNIETFLCKAFVPTCI-E 
VPRCMKMT Y^TFF PNLMGHYDQGIAAVEMGHFLHLANLECS PN lEMFLCQAF I PTCT - E 
IPLCTDIAYNQTILPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCT-V 
IPLCTDIAYNQTILPNLLGHTNOEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCT-V 
VPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLED 
VPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLED 



Figure 8b 



HFZ9 iPMCRGIGYNLTRMPNLLGHTSQGEAAAELAEFAPLVQYGCHSHIjRFFLCSIiyAPMCTDQ 

MFZ9 iPMCRGIGYHLTRMPNLLGHTSQGEAAAQLAEFSPLVQYGCHSHLRFFLCSIiYAPMCTDQ 

HFZIO IPMCKDIGYNMTRMPNLMGHENQREAAIQLHEFAPLVEYGCHGHLRFFLCSLYAPMCTEQ 

HFZl LEQALPPCRSLCERARQGCEALMNKFGFQWPDTLKCEKFPVHG--AGELCVGQNTSDKGT 

MFZl LEQALPPCRSIiCERARQGCEALMNKFGFQWPDTLKCEKFPVHG--AGELCVGQNTSDKGT 

HFZ2 LEQAIPPCRSICERARQGCEALMNKFGFQWPERLRCEHFPRHG--ASQICVGQNHSEDGA 

HFZ3 YGRVTLPCRRLCQRAYSECSKLMEMFGVPWPEDMECSRFPDCD-EPYPRLVDLNLAG 

MFZ3 YGRVTLPCRRLCQRAYSECSKLMEMFGVPWPEDMECSRFPDCD-EPYPRLVDLNLVG- - - 

HFZ4 iNIPIGPCGGMCLSVKRRCEPVIiKEFGFAWPESLNCSKFPPQN-DHNHMCMEGPGD 

MFZ4 iNIPIGPCGGMCIiSVKRRCEPVLREFGFAWPDTLNCSKFPPQIT-DHNHMCMEGPGD 

HFZ5 YHKPIiPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVLCMDYNRSEATT 

HFZ6 QiHWPPCRKLCEKVYSDCKKLIDTFGIRWPEELECDRLQYCD-ETVPVTFDPHTEF- - - 

MFZ6 QiHWLPCRKLCEKIVSDCKKLMDTFGIRWPEELECNRLPHCD-DTVPVTSHPHTEIi- - - 

HFZ7 LDQAIPPCRSLCERARQGCEALMNKFGFQWPERLRCENFPVHG--AGEICVGQNTSDGSG 

MFZ7 LDQAIPPCRSLCERARQGCEALMNKFGFQWPERLRCENFPVHG--AGEICVGQNTSDGSG 

HFZ 8 YKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQG -NPDTLCMDYNRTDLTT . 

MFZ 8 YKKPLPPCRS VCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQG -NPDTLCMDYNRTDLTT 

HFZ9 VSTPIPACRPMCEQARLRCAPIMEQFNFGWPDSLDCARLPTRN-DPHALCMEAPENA-TA 

MFZ9 VSTPIPACRPMCEQARLRCAPIMEQFNFGWPDSLDCARLPTRN-DPHALCMEAPENA-TA 

HFZIO VSTPIPACRVMCEQARLKCSPIMEQFNFKWPDSLDCRKLPNKN-DPNYLCMEAPNN 

,* :* * :: :..**::**: 

HFZl PT- - -PSLIiPEFWTSNPQHGGGGHRG 

MFZl PT PSLLPEFWTSNGQHGGGGYRG 

HFZ2 PALLTTAPPPGLQPGAGGTPG 

HFZ3 ---EPTEGAPV A 

MFZ3 DPTEGAPV ^ 

HFZ4 . EE ^ 

MFZ4 EE V 

HFZ5 APPRPFPAKPTLPG PPGA PASGG 

HFZ6 ---LGPQKKTE Q 

MFZ 6 ---SGPQKKSD Q 

HFZ7 GPGGGPTAYPTAPYLPDLPFTALPPG 

MFZ7 GAGGSPTAYPTAPYIjPDPPFTAMSP 

HFZ8 AAPSPPRRLPPPPP-GEQPPSGSGHGRPPGARPPHRGGGRGGGGGDAAAPPARGGGGGGK 

MFZ8 AAPSPPRRLPPPPPPGEQPPSGSGHSRPPGARPPHRGGSSRGSGDAAAAPPSRGG K 

HFZ9 GPAEPHKGLGMIiPV A 

MFZ9 GPTEPHKGLGMLPV ^ 

HFZl 0 GSDEPTRGSGIiFPP L 

HFZl GFPGGAG ASERGKFSCPRALKVPSYLNYHFLGEKDCGAPCEPTKVYGLMYFGPEEL 

MFZl GYPGGAG TVERGKFSCPRALRVPSYLNYHFLGEKDCGAPCEPTKVYGLMYFGPEEL 

HFZ2 GPGGGGAPPRYATIiEHPFHCPRVLKVPSYLSYKFLGERDCAAPCEPARPDGSMFFSQE^lT 

HFZ3 VQRDYG FWCPRELKIDPDLGYSFLHVRDCSPPCP NMYFR--REEL 

MFZ3 VQRDYG FWCPRELKIDPDLGYSFLHVRDCSPPCP NMYFR--REEL 

HFZ4 PLPHKTPI QPGEECHSVGTNSDQYIWVKRSLNCVLKCGYDAGLY-SRSAK 

MFZ4 PLPHKTPI QPGEECHSVGSNSDQYIWVKRSLNCVLKCGYDAGLY-SRSAK 

HFZ 5 ECPAGGPFV CKCREPFVPILKESHPLYNKVRTGQVPNCAVPCYQPSFSADER 

HFZ6 VQRDIG FWCPRHLKTSGGQGYKFLGIDQCAPPCP NMYFK--SDEL 

MFZ 6 VPRD IG F WCPKHLRTSGDQGYRFLG lEQCAPPCP NMYFK- - SDEL 

HFZ7 ASDGRGRPAF PFSCPRQLKVPPYLGYRFLGERDCGAPCEPGRANGLMYFKEEER 

MFZ7 -SDGRGRLSF PFSCPRQLKVPPYLGYRFLGERDCGAPCEPGRANGLMYFKEEER 

HFZ8 ARPPGGGAAP CEPGCQCRAPMVSVSSERHPLYJSTRVKTGQIANCALPCHNPFFSQDER 

MFZ8 ARPPGGGAAP- - -CEPGCQCRAPMVSVSSERHPLYNRVKTGQIANCALPCHNPFFSQDER 

HFZ9 PRPARPPG DLGPGAGGSGTCENPEKFQYVEKSRSCAPRCGPGVEVFWSRRDK 

MFZ9 PRPARPPG DSAPGPGSGGTCDNPEKFQYVEKSRSCAPRCGPGVEVFWSRRDK 

HFZIO FRPQRPHSAQ EHPLKDGGPGRGGCDNPGKFHHVEKSASCAPLCTPGVDVYWSREDK 



Figure 8c 



^1 

HFZl RFSRTWIGIWSVLCCASTLFTVLTYIiVDMRRFSyPERPIIFLSGCYTAVAVAYIAGFLLE 

MFZl RFSRTWIGIWSVLCCASTLFTVLTYLVDMPRFSYPERPIISLSGCYTAVAVAYIAGFLLE 

HFZ 2 RFARLWI LTWS VLCCASTFFTVTTYLVDMQRFRYPERP 1 1 FLSGC YTMVS VAYI AGFVLQ 

HFZ3 SFARYFIGLISIICLSATLFTFLTFLIDVTRFRYPERPIIFYAVCYMMVSLIFFIGFLLE 

MF23 SFARYFIGIilSIICLSATLFTFLTFIilDVTRFRYPERPIIFYAVCYMMVSLIFFIGFLLE 

HFZ4 EFTDIWMAWASLCFISTAFTVLTFLIDSSRFSYPERPIIFLSMCYNIYSIAYIVRLTVG 

MFZ4 EFTDIWMAVWASLCFISTTFTVLTFLIDSSRFSYPERPIIFLSMCYNIYSIAYIVRLTVG 

HFZ5 TFATFWIGLWSVLCFISTSTTVATFLIDMDTFRYPERPIIFLSACYLCVSLGFLVRLWG 

HFZ6 EFAKSFIGTVSIFCLCATLFTFLTFLIDVRRFRYPERPIIYYSVCYSIVSLMYFIGFLLG 

MFZ6 BFAKSFIGIVSIFCIiCATLFTFIiTFLIDVRRFRYPERPIIYYSVCYSIVSLMYFVGFLLG 

HFZ7 RFARLWGWSVLCCASTLFTVLTYLVDMRRFSYPERPIIFLSGCYFMVAVAHVAGFLLE 

MFZ7 RFARLWVGVWSVLSCASTLFTVLTYLVDMRRFSYPERPIIFLSGCYFMVAVAHVAGFLLE 

HFZ 8 AFTVFWIGLWSVLCFVSTFATVSTFLIDMERFKYPERPIIFLSACYLFVSVGYLVRLVAG 

MFZ8 AFTVFWIGLWSVLCFVSTFATVSTFLIDMERFKYPERPIIFLSACYLFVSVGYLVRLVAG 

HFZ9 DFALWMAWSALCFFSTAFTVLTFLLEPHRFQYPERPIIFLSMCYNVYSIiAFLIRAVAG 

MFZ9 DFALVWMAVWSALCFFSTAFTVFTFLLEPHRFQYPERPIIFLSMCYNVYSLAFLIRAVAG 

HFZIO RFAVVWLAIWAVLCFFSSAFTVLTFLIDPARFRYPERPIIFLSMCYCVYSVGYLIRLFAG 



*• : :: *:*:: ******** ; ** ;j 

|-> extracellular domain loop 1 

HFZ 1 DRWCNDK FAEDGARTVAQGTKK 

MFZ 1 DRWCNDK FAEDGARTVAQGTKK 

HFZ 2 ERWCNER FSEDGYRTWQGTKK 

HFZ3 DRVACNAS 1 - - - PAQYKASTVTQGSHN 

MFZ3 DRVACNAS S-- - PAQYKASTVTQGSHN 

HFZ4 RERISCDF EEAAEPVLIQEGLKN 

MFZ4 RERISCDF EEAAEPVLIQEGLKN 

HFZ5 HASVACS RE HNHIHYETTGP 

HFZ 6 DSTACNKA D EKLELGDTWLGSQN 

MFZ 6 NSTACNKA D EKLELGDTWLGSKN 

HFZ 7 DRAVC VER FSDDGYRTVAQGTKK 

MFZ 7 DRAVC VER FSDDGYRTVAQGTKK 

HFZ 8 HEKVACSGGAPGAGGAGGAGGAAA-GAGAAGAGAGGPGGRGEYEELGAVEQHVRYETTGP 

MFZ8 HEKVACSGGAPGAGGRGGAGGAAAAGAGAAGRGASSPGARGEYEELGAVEQHVRYETTGP 

HFZ 9 AQS VACD QEAGAL YVIQEGLEN 

MFZ 9 AQS VACD QEAGALYVIQEGLEN 

HFZIO AESIACD RDSGQLYVIQEGLES 



^1 

HFZ 1 EGCTI LFMML YFFSMAS S I WWVI LSLTWFLAAGMK^^JGHEAI EANSQYFHLAAWAVPAI KT 

MFZl EGCTILFMMLYFFSR2VSSIWWILSLTWFIiAAGMK^*7GHEAIEANSQYFHLAAWAVPAIKT 

HFZ2 EGCTILFMMLYFFSMASSIWWVILSLTWFLAAGMK^^raHEAIEANSQYFHLAAWAVPAVKT 

HFZ3 KACTMLFMILYFFTr4AGSVWWILTITWFLAAVPKWGSEAIEKKALLFHASAWGIPGTLT 

MFZ3 KACTMLFMVLYFFTMAGSVWWVILTITWFLAAVPKWGSEAIEKKALLFHASAWGIPGTLT 

HFZ4 TGCAi ifllmyffgmassiwwviltltwflaaglkv;gheaiemhssyfhiaawaipavkt 

MFZ4 tgcaiifllmyffgmassiwwviltltwflaaglkwgheaiemhssyfhiaawaipavkt 

HFZ 5 ALCT I VFLL VYF FGMAS S I WW I L SLTWFLAAAMKWGNE Al AG YGQYFHLAAWL I PS VKS 

HFZ6 kactvlfmllyfftmagtviw/^iltitwflaagrkwsceaieqkavwfhavawgtpgflt 

MFZ 6 KACS wfmflyfftmagtvwwvi ltitwflaagrkwsceaieqkavwfhavawgapgflt 

HFZ7 egctilfmvlyffgmassiwwvilsltwflaagmkwgheaieansqyfhlaawavpavkt 

MFZ7 egctilfmvlyffgmassiwwvilsltwflaagmkwgheaieansqyfhlaawavpavkt 

HFZ8 alctwfllvyffgmassiwwvilsltwflaagmkwgneaiagysqyfhlaawlvpsvks 

MFZ8 alctvvfllvyffgmassiwwilsltwflaagmk^^gneaiagysqyfhlaawlvpsvks 

HFZ9 TGCTLVFLLLYYFG^mSSLWWVVLTLTWFLAAGKKWGHEAIEAHGSYFHMAAWGLPALKT 

MFZ9 TGCTLVFLLLYYFG^LASSLWmrVLTLTWFLAAGKKWGHEAIEAHGSYFHMAAWGLPALKT 

HFZIO TGCTLVFLVLYYFGMASSLWWVVLTLTWFLAAGKKWGHEAIEANSSYFHLAAWAIPAVKT 

*;:;*:.:*:* **^;;***;*;;****** **, *** ^ ** ** *^ J 

|-> extracellular domain loop 2 ^| 

HFZl itilalgqvdgdvlsgvcfvglnnvdalrgfvlaplfvylfigtsfllagfvslfrirti 

MFZl itilalgqvdgdvlsgvcflglnnvdalrgfvlaplfvylfigtsfllagfvslfrirti 

HFZ2 itilamgqidgdllsgvcfvglnsldplrgfvlaplfvylfigtsfllagfvslfrirti 

HF23 iillamnkiegdnisgvcfvglydvdalryfvlaplclyvvvgvslllagiislnrvrie 

MFZ3 iillamnkiegdnisgvcfvglydvdalryfvlaplclyvwgvslllagiislnrvrie 



Figure 8d 
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1^ extracellular domain loop 2 ^| 

IVILIMRLVDADELTGLCYVGNQNLDALTGFWAPLFTYLVIGTLFIAAGLVALFKIRSN 

IVIIilMRLVDADELTGLCYVGNQNLDALTGFWAPLFTYLVIGTLFIAAGLVALFKIRSN 

ITALALSSVDGDPVAGICYVGNQNLNSLRRFVLGPLVLYLLVGTLFLLiAGFVSLFRIRSV 

WLIiAMNKVEGDNISGVCFVGLYDLDASRYFVLIiPLCLCVFVGLSLLIiAGIISLNHVRQV 

VMLLAMNK^EGDNISGVCFVGLYDLDASRYFVLLPLCLCVFVGLSLLIiAGIISLNH^ 

ITILAMGQVDGDLLSGVCYVGLSSVDALRGFVLAPLFVYIiFIGTSFLLAGFVSLFRIRTI 

ITILAMGQVDGDLLSGVCYVGLSSVDALRGFVLAPLFVYLFIGTSFLIiAGFVSLFRIRTI 

lAVLALSSVDGDPVAGICYVGNQSLDNLRGFVLAPLVIYLFIGTMFLLAGFVSLFRIRSV 

lAVLALSSVDGDPVAGICYVGNQSLDNLRGFVLAPLVIYLFIGTMFLLAGFVSLFRIRSV 

IVILTLRKVAGDELTGLCYVASTDAAALTGFVLVPLSGYLVLGSSFLLTGFVALFHIRKI 

IWLTLRKVAGDELTGLCYVASMDPAALTGFVLVPLSCYLVLGTSFLLTGFVALFHIRKI 

ILILVMRRVAGDELTGVCYVGSMDVNALTGFVLIPLACYLVIGTSFILSGFVALFHIRRV 

: * : : .* ::*;*::. * **; ** ;; :*:::* ;:* 

1^ extracellular domain loop 3 
MKH--DGTKTEKLEKLMVRIGVFSVLyTVPATIVIACYFYEQAFRDQWERSWVAQSCKSy 
MKH--DGTKTSKLEKLMWIGVFSVLYTVPATIVIACYFYEQAFRDQWERSWrVAQSCKSY 
MKH--DGTKTEKLERLMVRIGVFSVLYTVPATIVIACYFYEQAFREHWSRSWSQHCKSL 
IPL- -EBCEHQDKLVKFMIRIGVFSILYLVPIiLWIGCYFYEQAYRGIWETTWIQERCREY 
IPL- -EKENQDKLVKFMIRIGVFSILYLVPLLWIGCYFYSQAYRGIWETTWIQERCREY 
LQK--DGTKTDKLERLiy[VKIGVFSVLyTVPATCVIACYFYEISNVJALFRySADDSNMAV- 
LQK--DGTKTDKLERL^rVKIGVFSVLYTVPATCVIACYFyEISNWALFRySADDSNMAV- 
IKQ--GGTKTDKLEBCLMIRIGIFTIjLYTVPASIVVACYIxYSQHYRESWSAAI;TCACPGHD 
IQH- -DGRNQEKLKKFMIRIGVFSGLYLVPLVTLLGCYVYEQVNRITWEITWVSDHCRQY 
IQH--DGRNQEKLKKFMIRIGVFSGLYLVPLVTLLGCYVYEIjVNRITWEMTWFSDHCHQY 
MKH--DGTKTEKLEKLMVRIGVFSVLYTVPATIVLACYFYEQAFREHWERTWLLQTCKSy 
MKH--DGTKTEKLEKLMVRIGVFSVLYTVPATIVLACYFYEQAFREHWERTWI1LQTCKSY 
IKQQDGPTKTHKLEKLMIRLGLFWLYTVPAAVVVACLFYEQHmPRWEATHNCPCLRDL 
IKQQGGPTKTHKLEKJiMIRLGLFTVLYTVPAAVWACLFYEQHNRPRWEATHNCPCLRDL 
MKT- -GGTNTEKLEKLMVKIGVFS ILYTVPATCVI VC YVYERLNMDFWRLRATEQPCAAA 
MKT- -GGTNTEKLEKLMVKIGVFS ILYTVPATCVIVCYVYERLNMDFWRLRATEQPCTAA 

MKT--GGENTDKLEKLMVRIGLFSVLYTVPATCVIACYFXSHLNMDYWKILAAQHKCKM- 
. ** .. * ^ * 

^1 

AIPCPHLQAGGGAPPHPPMSPDFTVFMIKYLMTLIVGITSGFWIWSGKTLNSWRKFYTRL 

AIPCPHLQGGGGVPPHPPMSPDFTVFMIKYLMT LNSWRKFYTRL 

AIPCP AHYTPR--MSPDFTVYMIKYLMTLIVGITSGFWIWSGKTLHSWRKFYTRL 

HIPCP YQVTQMSRPDLILFLMKYLMALIVGIPSVFWVGSKKTCFEWASFFHGR 

HIPCP YQVTQMSRPDLILFLMKYLMALIVGIPSIFWVGSKKTCFEWASFFHGR 

EMLKIFMSLLVGITSGMWIWSAKTLHTWQ-KCSNR 

EMLKI FMSLLVGITSGMWI WSAKTLHTWQ - KCSNR 

TGQPR AK PEYWVLMLKYFMCLWGITSGVWIWSGKTVESWRRFTSRC 

HIPCP YQAKAKARPELALFMIKYLMTLIVGISAVFWVGSKKTCTEWAGFFKRN 

RIPCP YQANPKARPELALFMIKYLMTLIVGISAVFWVGSKKTCTEWAGFFKRN 

AVPCP PGHFPPM---SPDFTVFMIKYLMTMIVGITTGFWIWSGKTLQSWRRFYHRL 

AVPCP PRHFSPM- - -SPDFTVFMIKYLMTMIVGITTGFWIWSGKTLQSWRRFYHRL 

QPDQA RR PDYAVFMLKYFMCLWGITSGVWVWSGKTLESWRSLCT^RC 

QPDQA RR PDYAVFMLKYFMCLWGITSGVWVWSGKTLESWRALCTRC 

AGPGG RRDCSLPGGSVPTVAVFMLKIFMSLWGITSGVWVWSSKTFQTWQSLCYRK 

TVPGG RRDCSLPGGSVPTVAVFMLKIFMSLWGITSGVWVWSSKTFQTWQSLCYRK 

NNQTK TLDC-LMAASIPAVEIFMVKIFMLLWGITSGMWIWTSKTLQSWQQVCSRR 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 



TN--SKQGETTV 

TN--SKQGETTV 

TN--SRHGETTV 

RKKEIVWESRQVLQEP 
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LVNSGKVKREKRGNGW 

LVNSGKVKREKRGNGW 

CC-RPRRGHKSGGA 



-DFAQSLLRDPNTPI IRKSRGTSTQGTSTHAS 
-DFAQSLLRDPNTPI IRKSRGTSTQGTSTHAS 

VKPGKGSE 

VKPGKGNE 

MA--AG-D 



RKRDPISESRRVLQESCEFFLBCHNSKVKHKKKHYKPSSHKLKVISKSMGTSTGATANHGT 
RKRBPISESRRVLQESCEFFLKHNSKVKHKKKHGAPGPHRLKVISKSMGTSTGATTNHGT 



Figure 8e 
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SH--SSKGETAV 

SH--SSKGETAV 

CW-ASKGAAVGGGAGA TAAGGGGGPGGGGGGGP 

CW-ASKGAAVGAGAGG SGPGGSGP GP 

lA- -AGRARAKACRAP GSYGRGTHC 

MA- -AGRARAKACRTP GGYGRGTHC 

LKKKSRRKPASVITSG GIYKKAQH 



STQLAMVDDQRSKAGSIHSKVSSYHGSLHRSRDGRYTPCSYRG- -MEERLPHGSMS -RLT 
STQLAMVDDQRSKAGSVHSKVSS YHGSLHRSRDGRYTPCSYRG- -MEERLPHGSMS -RLT 

TW 

TW 

YPEASAALTGRTGPPGPAATYHKQVSLSHV 

SAVAITSHDYLGQETLTEIQTSPETSMREVKADGASTPRLREQDCGEPASPAASIS-RLS^^'. 
SAMAI ADHDYLGQETSTEVHTS PEASVKEGRADRANTPSAKDRDCGESAGPSSKLSGNRN ' ' " 



GGGGGPGGGGGSLYSDVSTGLTWRSGTAS - SVS YPKQMPLSQV 
GGGGGHGGGGGSLYSDVSTGLTWRSGTAS - SVS YPKQMPLSQV 

H YKAPTWLHMTKTDPSLENPTHL 

H-- - YKAPTWLHMTKTDPSLENPTHL 

PQKT-HHGKYEIPAQSPTCV 



DHSRHSSSHRLNEQSRHSSIRDLSNNPMTHITHGTSMNRVIEEDGTSA' 
DHSRHSSSHRLNEQSRHSSIRDLSNNPMTHITHGTSMNRVIEEDGTSA- 



GEQVDGKG--QAGSVSESARSEGRISPKSDITDTGLAQSNNLQVPSSSEPSSLKGSTSLL 
GRESRAGGLKERSNGSEGAPSEGRVSPKSSVPETGLIDCSTSQAASSPEPTSLKGSTSLP 



VHPVSGVRKEQGGGCHSDT 
VHSASRARKEQGAGSHSDA 



